Abstract: Microdischarge devices having inverted pyramidal Si cathodes 50 µm square have been fabricated into arrays as large as 10 × 10 arrays. Single device operating voltages as low as 90 V have been obtained. The electrical properties and output power of the arrays will be discussed. Microdischarges exhibit several novel characteristics and, specifically, with respect to power loading and operational pressures. The feasibility of fabricating microdischarge device in Si was first reported in 1997 and the operation of small (5) arrays of devices having planar cathodes was demonstrated in 1998 [1, 2] . Intense emission was observed from these arrays but exploiting the capability and versatility of semiconductor microfabrication techniques to produce sub-100 µm devices is essential if the potential of microdischarge devices is to be realized.
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Microdischarge devices and arrays having inverted square pyramidal cathodes are described in this paper. The integration of these new photonic devices into Si is attractive for several applications, including displays, chemical sensors and frequency standards. The devices fabricated to date have square pyramidal cathodes, (50 µm) 2 of the base (Si wafer surface) and 35 µm in depth., produced by wet etching [3, 4] . The dielectric for the device consists of a~8 µm thick polymer film as well as a 1.15 µm Si 3 N 4 /SiO 2 layer. A 1500 Å Ni film serves as the anode. Two types of device arrays ranging from 2 × 2 to 10 × 10, have been fabricated. Our first tests involved arrays in which the devices have a common anode but more recent tests have been conducted with groups of 3 × 3 arrays on the same Si wafer but having separate power feeds. Fig.1 is a photograph of a 10 × 10 array of devices having a common power feed. A portion of a device having eight 3 × 3 array, arranged in a circular pattern, is shown in Fig.2 . The results show that the combination polymer/Si 3 N 4 /SiO 2 dielectric extends the device lifetime dramatically as compared to employing only the polymer film as the dielectric. Furthermore, one screen electrode increases the maximum output power produced by neon discharges by more than an order of magnitude relative to that for a Ni film anode. To date, stable, intense discharges have been produced in (50 µm) 2 devices at Ne pressures up to 1200 Torr. Single device operating voltages as low as 90 V have been obtained and typical operating parameters for a 10 × 10 array, for example, are~240 V, 20 mA. All of the arrays have V-I characteristics exhibiting positive differential resistance. Details concerning the electrical and optical characteristics of these devices, as well as their applications, will be discussed.
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